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Abstract 
In the present article, we present a numerical simulation (winter and summer) of a low energy housing of 70 m² surface area in 
Algiers region. This region is part of the climate zone, A which is characterized by a cool winter and hot and humid summer. In 
our simulation, we use the Pleiades and Comfie software. In Order to see the temperature variation of the comfort zone; we illustrate 
our simulations for two weeks, the hottest and coldest week of the year. To know the energy needs (heating and cooling) we run a 
simulation with the thermostat instructions (the comfort temperature must be between 20 ° C and 24 ° C).we take into account 
different scenarios: the occupancy, the ventilation, the occupation and the dissipated energy. Note that the external temperatures 
injected are measured values. We integrate also in the study a solar water heating system, the simulation is done with solo software 
developed by Tecsol. The results shows clearly that the comfort is attended in summer, but not quite in winter and the good 
efficiency of water heating installation. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Euro-Mediterranean Institute for Sustainable Development (EUMISD). 
Keywords: low energy  housing, measured temperature,heating and air conditioning needs, thermostat setpoint, solar water heating installation  
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1. Introduction 
The building sector is the largest energy consumer and second generator of greenhouse gas emissions in the world.  
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Nomenclature 
 
R                    thermal conductivity W/ (m .K) 
U                    global loss coefficient W/ (m-2.K) 
E                     thickness (m) 
B                    optical performance (-) 
Cr                   cooling coefficient constant W h/ (day .l. °C)  
S                     surface of the collector (m2) 
 
It is therefore a potentially important sector if one thinks of energy saving and environmental protection. In Algeria,  
because of the economic development and changes in the level of life of people, the energy demand increased over 
the last years, which progressively augmented the final energy consumption. Over the last decade, Algeria has seen 
an intense and continual development in the building and construction sectors. The international standards 
requirements for energetic and environmental performances are not yet sufficiently integrated in the design processes 
and construction of buildings. This has pushed the governments to seek greater energy efficiency in these sectors [1]. 
In the present article, we present a numerical simulation (winter and summer) of a low energy housing of 70 m² 
surface area in Algiers region. This region is part of the climate zone, A which is characterized by a cool winter and 
hot and humid summer [2]. In our simulation, we use Pleiades and Comfie software, but it is not possible to do 
calculations for wintertime and summer time within the same simulation. We were therefore constrained, throughout 
the simulation, to consider winter comfort or summer comfort cases separately. In Order to see the temperature 
variation of the comfort zone; we illustrate our simulations for two weeks, the hottest and coldest week of the year.   
To know the energy needs (heating and cooling) we run a simulation with the thermostat instructions (the comfort 
temperature must be between 20 °C and 24 °C).we take into account different scenarios: the occupancy, the 
ventilation, the occupation and the dissipated energy. The value of temperatures injected for simulation are measured   
For the integration of a solar water heating system we use the solo software developed by Tecsol, for this we 
introduced two collectors of 2m2 surface, a storage tank of 350l capacity to attend a temperature water of 45°C.The 
collectors are inclined at the latitude of the site and oriented 0°/south.  
 
2. Presentation of the housing and location 
The housing subject of study has a surface area of  70-m² surface and is located in Algiers; the characteristics of 
this site are: 
 
Station : Algiers  Longitude : 03.02 E 
Latitude : 36.45 N Climatic zone [3] : A 
Altitude: 224 m 
The figure 1 and the figure 2 represent respectively the monthly temperatures (maximal, mean and minimum) 
and monthly global irradiation measured on a horizontal surface. Measurement taken between 1998 and 2008 [4]. 
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Fig. 1. Algiers monthly measured temperatures  
 
 
 
 
Fig. 2.  Algiers monthly global irradiation measured on a horizontal surface 
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                                                                                       Fig. 3. Housing plan (CDER-CNERIB)   
 
                  
 
Fig. 4. 3D Vue of the simulated housing  
3. Simulation of the HEP housing 
 
 In our simulation, we use the Pleiades and Comfie software, developed IZUBA Interface Energies [5]. One of the 
strengths of this software is the ability to achieve a thermal analysis through a dynamical simulation. Indeed, it has 
the advantage, depending on the weather parameters input of the studied site; however, it is not possible to do 
calculations for wintertime and summer time within the same simulation. We were therefore constrained, throughout 
the simulation, to consider winter comfort or summer comfort cases separately.  
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We consider the composition of the house defined in table 1.All the windows are double glazing (DG) .In Order to 
see the temperature variation of the comfort zone we trace the curves illustrating the variation of the temperature in the 
comfort zone (room1, room2 and living room) and the minimal and maximal external temperatures in figure 1. We 
illustrate our simulations for two weeks, the hottest and coldest week of the year defined in figure 6 and 9. To know the 
energy needs (heating and cooling) we start our simulation with the thermostat instructions (the comfort temperature 
must be between 20 ° C and 24 ° C). [6], [7].  
We take into account different scenarios: the occupancy (6 persons) [8], the ventilation, the occultation, shading the 
south facing windows and the dissipated energy adequate. The characteristics of the building are defined in the table 
below. 
 
           Table 1. Characteristics of the building 
 Composition E 
(m) 
R   
W/(m.K) 
   U    
 W/(m-2.K) 
External wall SEB 
EPS 
SEB 
0.14 
0.09 
0.29 
1.3 
0.04 
1.3 
0.36 
Floor Concrete 
EPS 
Concrete 
Morier,sand 
Tiling 
0.05 
0.06 
0.15 
0.03 
0.02 
1.75 
0.04 
1.75 
1.5 
1.7 
0.54 
Internal wall SEB 0.29 1.3 3.83 
Roof Mortar 
EPS 
Concrete 
plaster 
 
0.03 
0.16 
0.08 
0.03 
1.6 
0.04 
1.75 
0.35 
0.23 
 
The figure 5 shows the evolution of temperatures without thermostat set point through the year. It shows clearly 
that in term of temperatures what we obtained for the comfort zone is acceptable comparing to the minimal and 
maximal values of external temperatures. 
 
 
Fig. 5. Temperature variation in the comfort zone without thermostat set point (annual simulation) 
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3.1. Determination of heating power  
     We run the simulation for winter period with the thermostat set point; the figure 6 and figure 7 represent 
respectively the evolution of temperature of the comfort zone (bedrooms + living room) and the heating needs for the 
days of the coldest week (from 01 of January to 07 of January).  
 
 
Fig. 6. Temperature variation in the comfort zone 
 
 
Fig. 7. Heating power evolution for the coldest week   
 
From the results, we find that comfort more less is assured in this house with a total heating power equal to 3489 
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W (995W for the room2; 934W for the bedroom1; 1559W for the living room). The total heating needs are about 148 
kWh/m2, which is acceptable but not satisfactory. 
3.2. Determination of air conditioning power  
    We run the simulation for winter period with the thermostat set point; the figure8 and figure 9 represent respectively 
the evolution of temperature of the comfort zone (bedrooms + living room) and the heating needs for the days of the   
hottest week (from 06 of August to 12 of August). 
  
                Fig. 8. Temperature variation in the comfort zone (hottest week) 
 
 
 
     Fig. 9. Air conditioning power for the hottest week   
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From the results, we find that comfort is assured in this house with a total air conditioning power equal to 6000 W 
(1910W for the room1, 1682W for the room2 and 2414W for the living room). The total air conditioning needs are 
56 kWh/m2, which is a good indication of comfort. 
4. Integration of solar water heating installation  
We consider a classical solar water hating installation, we consider six occupant [8 ] in the house with an 
average consumption of water of 50 l/person [9]; the collectors used are 2m2 surface. 
  The characteristics of the installation are illustrate in table2.  
            Table 2. Characteristics of installation 
Collector C8/11.SU JACQUES GIORDANO 
INDUSTRIES 
Storage tank  
S 4 m2 situation external 
inclination 36.45 /horizontal temperature 45°C 
orientation 0/south Volume 350 l 
B  0.759 Cr 0,3313 
W h/(day .l. °C) 
U 4,2W/m2.°C   
 
4.1. Determination of the efficiency of the installation  
   We use the solo software developed by Tecsol. For this we introduced two collectors of 2 m2 surface, a storage tank 
of 350 l capacity to attend a temperature water of 45°C.The collectors are inclined at the latitude of the site and 
oriented 0°/south.The figures 10 and 11 respectively represent the monthly solar fraction and solar gains and needs. 
 
      
            
         Fig. 10. Evolution of the solar fraction (F) 
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     Fig. 11. Solar gains and needs of the installation 
 
 
The results obtained are: The annual solar fraction rate is about 73, 8 %, annual solar gains are 1589 kWh/year, 
the annual needs are 2152 kWh/year and the annual productivity of the collector is 397 kWh/m2.year. The values are 
good indicators for a good efficiency of the installation. 
 
5. Conclusion 
The project design of low energy housing is fully in the current context of energy efficiency, using of renewable 
energy and sustainable development. The results shows clearly for this house with it composition, that the temperatures 
obtained in comfort zone for the hottest week of august are between 26° C and 29°C, which are acceptable comparing 
with the values of maximal external temperature of 31, 5°C for the same period. so the comfort is attended in summer, 
but not quite in winter, if we see the results we finds that the temperatures of the comfort zone for the coldest week 
are between 10°C and 16°C. 
Note that we try to change the orientation of the building and it was found that there is no effect on the energy 
needs. Concerning the isolation and after many simulations it can be said that the value taken for the roof isolation is 
the optimum.  
In order to see if the design is suitable for another climate, we run simulations for the location of Tamanrasset a 
large city in the south of Algeria (Sahara desert). The obtained results in term of needs is about 72 KWh/m2 in winter 
and about 209 KWh/m2 in summer which shows that this design can provide a reasonable comfort for the inhabitants 
of this hot region of our country. 
For the solar water, heating installation the results shows the large solar coverage and a good efficiency about 
74%. However, we recommend the using of Algerian collectors in order to benefit from the help of the state, which 
consists of 45% on the collector. 
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